The purpose of the present study was to investigate the prevalence of nomophobia (the fear of being out of mobile phone contact) among young adults in Turkey. The Nomophobia Questionnaire (NMP-Q) was administered to 537 Turkish college students. The results revealed 42.6% of young adults had nomophobia, and their greatest fears were related to communication and information access. The study also found that gender and the duration of smartphone ownership had an effect on young adults' nomophobic behaviors, whereas age and the duration of mobile phone ownership had no effect. Based on these results, implications, limitations, and further studies were discussed.
Introduction
Over the last decade, mobile phones have become the most pervasive mobile devices, which have morphed into smartphones with advanced features (Cheever et al., 2014) . GSMA Intelligence (2015) reports that today, the number of active mobile subscriptions exceeds the total world population with more than 7.5 billion subscriptions compared to a total population of around 7.2 billion. Considering that an average mobile device user may have more than one active subscriptions, the number of active unique mobile subscribers are reported to be above 3.7 billion. Both numbers indicate the growing importance of mobile devices in people's lives.
Just as their functionality and capabilities are incessantly increasing, so are the problems associated with mobile phones and their negative effects on individuals (Hong et al., 2012) . Consequently, researchers have examined various problems emanating from mobile phone use, including excessive use of mobile phones (Pourrazavi et al., 2014) , mobile phone dependence (Toda et al., 2006) , mobile phone addiction (Ehrenberg et al., 2008; Hong et al., 2012) and so on.
Recently, another problem, nomophobia, has garnered some attention from researchers (King et al., 2010; King et al., 2013; King et al., 2014; Yildirim and Correia, 2015) .
Literature review
Initially coined during a study conducted in 2008 by the UK Post Office to explore anxieties that mobile phone users suffer from (SecurEnvoy, 2012) , nomophobia is considered a modern age phobia recently presented as a byproduct of our interactions with mobile phones (Yildirim and Correia, 2015) . The term is an acronym for no mobile phone phobia, it is the fear of being unable to use one's mobile phone or being unreachable through one's mobile phone, and refers to the feelings of discomfort or anxiety experienced by individuals when they are unable to use their mobile phones or utilize the affordances these devices provide (King et al., 2013; Yildirim and Correia, 2015) . An adjective, the term nomophobic is used to describe the characteristics of behaviors related to nomophobia.
The case report by King et al. (2010) , considered one of the first research studies on nomophobia, describes nomophobia as a 21st century disorder connected with new technologies. The researchers define nomophobia as a condition denoting "discomfort or anxiety when out of mobile phone (MP) or computer contact. It is the fear of becoming technologically incommunicable, distant from the MP or not connected to the Web" (King et al., 2010: 52) . King et al. (2014: 28) , in their recent study, define nomophobia as "modern fear of being unable to communicate through a mobile phone (MP) or the Internet" and a "situational phobia related to agoraphobia and includes the fear of becoming ill and not receiving immediate assistance". International Business Times' definition (2013), on the other hand, lists some of the situations in which people get anxious: "Nomophobia … is an anxiety which people face when they feel they could not get signal from a mobile tower, run out of battery, forget to take the phone with them or simply do not receive calls, texts or email notifications for a certain period of time. In short, it is a psychological fear of losing mobile or cell phone contact" (para. 2).
Nomophobia has received a great deal of attention by media, yet research into nomophobia has been scant. A review of literature includes the aforementioned case study of King et al. (2010) examining the relationship between nomophobia and panic disorder, and another case by King et al. (2013) examining nomophobia as a manifest behavior.
In an attempt to investigate the prevalence of nomophobia in the UK, a previous study revealed that 53% of mobile phone users in the UK suffered from nomophobia (Mail Online, 2008) . Another study reported that the percentage of individuals with nomophobic behaviors increased to 66%, and that young adults aged 18 to 24 were most prone to nomophobia (SecurEnvoy, 2012) . Along the same lines, previous studies have shown that problems associated with mobile phone use are particularly common among young adults (Cheever et al., 2014) , who are early adopters of mobile technologies (Guzeller and Cosguner, 2012) . Sharma et al.'s (2015) recent cross-sectional study examining nomophobic behaviors of Indian medical students has reported that almost 75% of the participant students are nomophobes (i.e., a noun referring to a person with nomophobia), and 83% experience panic attacks when they cannot access their mobile phones. Yildirim and Correia (2015) argue that smartphones increase the severity of nomophobia due to their numerous capabilities (e.g. Internet access, social media and other applications, instant notifications), leading to an increase in users' involvement with their smartphones and more intense feelings of anxiety and distress when they are unable to use these capabilities. Considering the proliferation of smartphones in Turkey, as evidenced by the increase in the smartphone penetration rate from 14% in 2012 to 39% in 2014 (Consumer Barometer, n.d.) and the adoption of smartphones mainly by young adults (Nielsen, 2013) , investigating the prevalence of nomophobia among Turkish young adults will contribute to the understanding of how mobile technologies are impacting young adults in Turkey. Therefore, the purpose of the current study was to investigate the prevalence of nomophobia among Turkish young adults and demographic factors affecting their nomophobic behaviors.
Methodology
The present study employed a causal-comparative research design, which focuses on the causes and consequences of differences that are already present among participants (Fraenkel et al., 2012) . Accordingly, this study attempted to determine the causes for and consequences of differences between participants regarding their nomophobic behaviors.
Participants' nomophobic behaviors were measured using an online questionnaire. It was administered to college students who voluntarily consented to participate in the study during class time. The questionnaire did not include any questions that could be used to identify the respondents, and the students were ensured that their responses would remain confidential and anonymous.
Instrumentation
In the literature, there are few studies focused on nomophobia as a theoretical construct. Although King et al. (2014) developed a questionnaire to measure nomophobia, the questionnaire lacks sound psychometric justification regarding its content validity and reliability. The questionnaire was developed by two clinicians and was devised as a mobile phone use questionnaire (King et al., 2014) . However, the questionnaire was not examined for its underlying structure with factor analysis, nor was it tested for internal consistency (King et al., 2014) . Thus, the mobile phone use questionnaire by King et al. (2014) needs to be further investigated for its psychometric properties.
In a recent study, Yildirim and Correia (2015) devised a self-reported questionnaire to measure college students' nomophobic behaviors. The NMP-Q was developed using a mixed-methods research design, in which the researchers initially qualitatively explored the dimensions of nomophobia through interviews with college students and devised the questionnaire based on these dimensions (Yildirim and Correia, 2015) . To determine whether the items in the NMP-Q belonged to their dimensions, the authors examined the underlying factor structure of the questionnaire through exploratory factor analysis and corroborated that the items fell under their respective dimensions (Yildirim and Correia, 2015) . Moreover, using Cronbach's alpha, the authors investigated the internal consistency of the questionnaire to examine whether it was a reliable measure of college students' nomophobic behaviors. Given the fact that a Cronbach's alpha value above .8 indicates evidence for good reliability of a scale (Field, 2005) , the reliability of the NMP-Q was high (Cronbach's alpha = .95). In addition, the Cronbach's alpha values for the four dimensions of the NMP-Q were .94, .87, .83, and .81, respectively. Therefore, due to being a valid and reliable selfreported questionnaire specifically developed to measure the nomophobic behaviors of college students, the NMP-Q was adopted in the present study.
The NMP-Q consists of 20 items addressing the four dimensions of nomophobia: (1) not being able to communicate, (2) losing connectedness, (3) not being able to access information, and (4) giving up convenience. All items are rated using a 7-point Likert scale ranging from 1 (strongly disagree) to 7 (strongly agree). For the context of the present study, the NMP-Q was translated from the source language (i.e., English) to the target language (i.e., Turkish) by a bilingual expert. After the revisions made to the translated items by three experts in the field of instructional technology, the authors of the present study and the developer of the NMP-Q checked the items and minor corrections were made to some of them. Moreover, the questionnaire contained a section including questions related to demographics such as gender, age, mobile phone ownership, and smartphone ownership.
Pretest for the validity and reliability of the Turkish NMP-Q
A pretest was performed to test the validity and reliability of the Turkish NMP-Q as a measure of nomophobia among Turkish college students. In the pretest, data was collected from 306 students at two public universities in Turkey. Despite the fact that all of the participants reported having a mobile phone, 91.5% of them (n = 280) possessed a smartphone. On average, they were smartphone users for 2.68 years (SD = 1.48). Of the smartphone users, 52.2% (n = 147) were male and 47.5% (n = 133) were female.
A confirmatory factor analysis (CFA) was conducted to confirm the underlying structure of the items, using AMOS 22 statistical software. Given threshold values for the acceptable model fit (Hair et al., 2006) , normed χ 2 ≤ 3, CFI ≥ .90, and RMSEA ≤ .08, the results of the CFA indicated that the relations between factors and their items were valid (χ 2 (164) = 469.90, normed χ 2 = 2.86, CFI = .92, RMSEA = .08). In the pretest, the reliability of the NMP-Q was found to be satisfactorily high (Cronbach's alpha = .92). Moreover, the Cronbach's alpha values of the four factors were 90, .74, .94, and .91, respectively, indicating satisfactorily high reliability. In conclusion, the Turkish NMP-Q was a valid and reliable measure of nomophobia. The items of the questionnaire in Turkish are given in Appendix A.
Sampling
The participants consisted of 537 college students at a public university in Turkey, who were conveniently available for the study. Although convenience samples limit the representativeness of the population, information on demographics and other characteristics of the participants is a means to increase the external validity of the study because it enables other researchers to judge the extent to which any findings apply to other settings (Fraenkel et al., 2012) .
Except for three participants, all (99.4%) college students reported having a mobile phone. Of the mobile phone users, 90.6% (n = 484) indicated having a smartphone. Almost three quarters (74.6%, n = 361) of the smartphone users were female. The mean age of the smartphone users was 20.02 years (SD = 1.65) with ages ranging from 17 to 34. More than half of them (55.8%, n = 270) were freshmen, while sophomores accounted for 38.2% (n = 185). Despite using a mobile phone for an average of 7.04 years (SD = 1.99), the college students had a smartphone for an average of 2.48 years (SD = 1.56).
Analyses
In the data analysis, the average scores of items loading to the factors of NMP-Q were computed to construct factor scores for each college student. The responses of the college students were summarized with means and standard deviations to explore their nomophobic behaviors (See Table 1 ). Then, a twostage cluster analysis was performed to identify groups of college students which were homogenous within themselves, but heterogeneous with each other, regarding their nomophobic behaviors. Before the cluster analysis, the presence of outliers, collinearity among variables, and the adequacy of sample size were examined. Individual variables of the NMP-Q were used in the cluster analysis, as the use of factor scores causes a poor representation of underlying groups (Hair et al., 2006) . The default distance measure, log-likelihood, was used to identify clusters of college students. One-way between-groups multivariate analysis of variance (MANOVA) tests were performed in order to investigate whether college students' nomophobic behaviors differed in terms of gender, age, duration of having a mobile phone, and duration of having a smartphone. Four factors of the NMP-Q were used as dependent variables. Before the MANOVA tests, by using median split, the variables of age, duration of having a mobile phone, and duration of having a smartphone were collapsed into categories. Preliminary analyses were conducted to test the assumptions of MANOVA, including independence of observation, equality of covariance matrices, correlation and normality of dependent variables, and outliers (Hair et al., 2006) . Due to its robustness (Field, 2005) , Pillai's trace was preferred to assess statistical significance between groups on the dimensions of the dependent variable. In order to detect group differences, a significant MANOVA test was followed up with discriminant analysis because the relationships among the dependent variables had an effect. Rather than univariate ANOVAs, this approach was a useful way to take into account the nature of the relationship among dependent variables (Field, 2005) . In all the analyses, significance level was set as .05 and IBM Statistical Package for the Social Sciences (SPSS) 22 was used. Table 1 summarizes young adults' responses to the items in the NMP-Q. As compared to the other factors, the college students reported greater fear levels for two factors, "not being able to access information" (M = 4.52, SD = 1.64) and "not being able to communicate" (M = 4.62, SD = 1.61). They had the highest mean score on the item regarding the fear of running out of smartphone battery (M = 5.07, SD = 1.93). On the other hand, they had the lowest mean score on the item with respect to the feeling of getting stranded somewhere where a smartphone could not be used (M = 2.72, SD = 1.90).
Results

Nomophobic behaviors of young adults
In addition, a two-stage cluster analysis was conducted to identify groups of young adults with respect to their nomophobic behaviors. Preliminary analyses showed that there was no violation of assumptions which might cause a poor representation of the clusters. Using log-likelihood distance measure, a two cluster solution was retained. The clusters were labelled as "nomophobic" (n = 206) and "non-nomophobic" (n = 278). College students with nomophobic behaviors had a greater fear of not having their mobile phone than those without nomophobic behaviors. The most important predictors of the clusters were the variables mainly related to "not being able to communicate" (i.e. item 12, item 13, item 14, and item 10). The quality of cluster solution was fair (average silhouette = .04).
Gender effect
A one-way between-groups MANOVA was conducted to examine the effect of gender on nomophobic behaviors of young adults. Using Pillai's trace, there was a statistically significant effect of gender on young adults' nomophobic behaviors, V = .07, F (4, 479) = 9.36, p < .05; Pillai's trace = .07; partial η 2 = .07. Moreover, the comparison of mean nomophobia scores showed that females had higher nomophobia scores than did males ( Table 2 ).
The MANOVA was followed up with discriminant analysis. There was only one discriminant function (canonical R 2 = .27), which significantly differentiated the young adults' gender, Л = .93, χ 2 (4) = 36.11, p < .05. The relationship between nomophobic behaviors and the discriminant function indicated that "not being able to communicate" (r = .75), "not being able to access information" (r = .63), and "losing connectedness" (r = .62) loaded more highly onto the function as compared to "giving up convenience" (r = .02). These variables were more important in gender differences.
Age effect
A one-way between-groups MANOVA was performed to investigate the effect of age on young adults' nomophobic behaviors. Using Pillai's trace, there was no statistically significant difference between youngers (20 years or below) and elders (over 20 years) in their nomophobic behaviors, V = .02, F (4, 479) = 2.02, p = .09.
Effect of the duration of mobile phone ownership
A one-way between-groups MANOVA was conducted to explore the effect of duration of mobile phone ownership on young adults' nomophobic behaviors. Using Pillai's trace, there was no statistically significant difference between young adults having a mobile phone for 7 years or less and those having a mobile phone for more than 7 years in their nomophobic behaviors, V = .01; F (4, 479) = 1.42, p = .23.
Effect of the duration of smartphone ownership
As for the effect of the duration of smartphone ownership on nomophobic behaviors, results indicated a statistically significant difference in nomophobic behaviors between young adults having a smartphone for 2 years or less, and those owning a smartphone for more than 2 years, V = .02; F (4, 479) = 2.43, p < .05; partial η 2 = .02. Table 3 shows means and standard deviations of nomophobia scores by the duration of smartphone ownership.
Following the MANOVA, a discriminant function analysis was performed. There was only one discriminant function (canonical R 2 = .14), which significantly differentiated the duration of smartphone ownership, Л = .98, χ 2 (4) = 9.66, p < .05. The relationship between nomophobic behaviors and the discriminant function revealed that "giving up convenience" (r = .73) and "not being able to communicate" (r = .61) loaded more highly onto the function than "not being able to access information" (r = .18) and "losing connectedness" (r = .13). The former variables were more important in differentiating the college students with respect to the duration of smartphone ownership.
Discussion
Given the need to address the scarcity of research into nomophobia, "the fear of being out of mobile phone contact" (SecurEnvoy, 2012) , this study shed light on the prevalence of nomophobia among young adults in Turkey. The results of the cluster analysis distinguished between college students with nomophobic behaviors and those without nomophobic behaviors. Of the Turkish young adults who indicated having a smartphone in the study, 42.6% (n=206) had nomophobic behaviors. The results of the study disclosed that the college students reported higher levels of fear for the two dimensions of nomophobia, namely "not being to communicate" and "not being able to access information", attesting to the importance of communication and information access for young adults. Of note, the young adults in the study reported having the highest level of fear about running out of smartphone battery, which is in line with a previous study revealing young individuals' tendency to having a charged battery all the time as a means of ensuring that they could use their phone anywhere, anytime (Walsh et al., 2008) . Thus, it may be argued that, for young adults, running out of smartphone battery may lead to more intense levels of nomophobia. The study also revealed that gender differences existed in Turkish young adults' college students' nomophobic behaviors. Based on their scores in the NMP-Q, female young adults demonstrated more nomophobic behaviors than males. However, in relation to gender differences, previous studies reported mixed results (Guzeller and Cosguner, 2012; SecurEnvoy, 2012) . Therefore, further studies investigating the effect of gender on individuals' proclivity to nomophobia are imperative. As for the effect of age, the results indicated no significant differences between the nomophobia scores of the younger participants (20 years or below) and older participants (over 20 years). This finding is in congruence with a previous study disclosing that nomophobia was prevalent among all age groups (SecurEnvoy, 2012) , and with another study that found no significant differences with respect to age in Turkish college students' mobile phone addiction level (Çağan et al., 2014) . It should be noted, however, that the majority of the participants in the study (96.6%) were aged between 18 and 23. Thus, the limited age range may be a possible explanation for this finding, because previous studies investigating the relationship between age and problematic mobile phone use behaviors have provided substantial evidence for the effect of age on problematic mobile phone use behaviors, with young individuals being more likely to demonstrate such behaviors (Augner and Hacker, 2012; Buckner et al., 2012; Sanchez-Martinez and Otero, 2009; Smetaniuk, 2014; Walsh et al., 2011) . Consequently, the association between age and nomophobia is yet to be clarified by future studies using broader age groups.
Lastly, the results revealed that the duration of mobile phone ownership had no effect on young adults' nomophobic behaviors, whereas the duration of smartphone ownership did. This finding supports the argument that smartphones lead to higher levels of nomophobia (Yildirim and Correia, 2015) .
When interpreting the results of the study, a few limitations should be taken into consideration. First, in the sample used to investigate the prevalence of nomophobia among Turkish college students, females were overrepresented (74.6%). Second, the age distribution of the sample was homogenous, as the sample consisted mainly of freshmen and sophomore college students. To make more generalizable statements about the nomophobic behaviors of young adults, future studies should solicit a broader sample heterogonous with respect to gender and age.
Overall, the present study provides some preliminary evidence for the prevalence of nomophobia among young adults in Turkey. It emphasizes the importance of investigating nomophobia and the need for future research in this area in order to identify the risk groups and establish protection strategies. 
